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Description 

This  invention  relates  to  methods  of  manufac- 
turing  an  electrical  transducer  device  (particularly, 
but  not  exclusively,  an  infrared  detector  array) 
comprising  an  electrically  active  film  of  polymer 
material.  It  relates  particularly,  but  not  exclusively, 
to  the  provision  of  a  fine-geometry  pattern  of  thin 
electrodes  at  one  face  of  a  copolymer  film  with 
pyroelectric  and/or  ferroelectric  properties  for  a  lin- 
ear  array  or  2-dimensional  array  of  infrared  detec- 
tor  elements,  for  example  for  a  comparatively  in- 
expensive  thermal-image  sensing  device  or  a  cam- 
era.  The  invention  also  relates  to  electrical  trans- 
ducer  devices  manufactured  by  such  methods,  and 
to  such  devices  comprising  a  polymer  film  with 
pyroelectric  and/or  ferroelectric  and/or  piezoelectric 
properties  and  having  electrodes  supported  by  the 
film. 

In  the  manufacture  of  thermal  detectors  and 
other  transducer  devices  there  is  a  current  trend 
towards  adopting  electrically  active  films  of  poly- 
mer  materials,  for  example  polyvinylidene  fluoride 
(PVDF)  or  vinylidene  fluoride  trifluoroethylene  to 
form  the  pyroelectric  and/or  ferroelectric  active  di- 
electric  layer  of  the  infrared  detector  elements  (in- 
stead  of  using  the  formerly  more  conventional  ce- 
ramic  materials  such  as,  for  example,  lanthanum- 
doped  lead  zirconate  titanate,  PLZT).  Many  pub- 
lications  have  occurred  on  how  devices  can  be 
constructed  using  these  polymer  materials.  By  way 
of  example,  reference  is  made  to  published  Eu- 
ropean  patent  application  EP-A-0  269  161  and  to 
United  States  patent  specifications  US-A-4  532  424 
and  4  250  384,  the  whole  contents  of  which  are 
hereby  incorporated  herein  as  reference  material. 

These  known  polymer-film  devices  comprise  a 
group  of  first  electrodes  at  a  first  face  of  the  film 
and  at  least  one  second  electrode  at  the  second 
face  of  the  film  opposite  the  first  electrodes  so  as 
to  define  with  the  intermediate  areas  of  the  film  a 
group  of  the  infrared  detector  elements.  Due  to  the 
pyroelectric  properties  of  the  film,  electric  charges 
are  generated  at  first  and  second  opposite  faces  of 
the  film  in  operation  of  the  device,  and  the  first  and 
second  electrodes  form  electrical  connections  to 
the  film  for  detecting  the  generated  charges.  It  is 
customary  to  apply  both  the  first  and  second  elec- 
trodes  to  a  preformed  film  by  coating  the  film  with 
electrode  material,  or  possibly  in  some  cases  by 
laminating  the  preformed  film  with  electrodes  which 
may  be  carried  on  or  in  a  support.  A  pattern  of  the 
first  electrodes  is  normally  defined  by  localised 
deposition  of  the  electrode  material  through  open- 
ings  in  a  stencil  mask  held  in  contact  with  the  film 
or  with  the  support  on  which  the  electrodes  are 
being  deposited.  A  support  (  such  as  a  glass  slide) 
is  often  employed  in  experimental  test  structures 

and  may  sometimes  be  used  in  manufactured  de- 
vices  (for  example  a  glass  or  plastic  substrate  may 
form  a  lens  pattern  in  the  device  structure).  Usu- 
ally,  however,  in  commercial  high  performance  in- 

5  frared  detectors  of  pyroelectric  and/or  ferroelectric 
polymer  film  material;  at  least  most  of  the  area  of 
the  film  where  the  detector  elements  are  present  is 
free  of  contact  with  the  mount  arrangement  used  to 
support  the  film  in  the  device,  so  as  to  reduce 

io  thermal  conduction  to  and  from  the  detector  ele- 
ments.  In  the  specific  arrangement  illunstrated  by 
way  of  example  in  EP-A-0  269  161,  the  electroded 
film  is  supported  at  its  periphery  on  an  insulating 
annulus.  In  the  specific  embodiment  of  US-A-4  532 

75  424,  bumped  contacts  form  the  mounting  arrange- 
ment  to  space  the  electroded  film  above  a  semi- 
conductor  signal-processing  circuit.  In  specific  em- 
bodiments  of  US-A-4  250  384,  electroded  etched 
dips  are  present  in  a  semiconductor  substrate  to 

20  provide  thermal  barriers  in  the  mounting  arrange- 
ment  of  the  electroded  film. 

In  Patent  Abstracts  of  Japan,  Vol.  11,  Number 
164  (P-580)[2611],  May  27,  1987,  an  infrared  de- 
tecting  element  is  produced  by  sputtering  an  elec- 

25  trade  pattern  onto  an  MgO  single-crystal  substrate, 
then  sputtering  a  pyroelectric  material  onto  the 
electrode  layer  and  forming  a  further  electrode  on 
the  pyroelectric  film.  In  addition,  a  thin-film  transis- 
tor  is  formed  by  deposition  of  an  AI-Ta-0  layer 

30  onto  the  electrode  layer;  source  and  drain  elec- 
trodes  are  then  added  by  the  vapour-deposition  of 
aluminium  onto  the  AI-Ta-0  film.  This  document 
does  not,  however,  disclose  the  use  of  a  polymer 
material  for  the  pyroelectric  film,  nor  the  use  of  a 

35  photolithographic  technique  for  forming  the  elec- 
trode  array.  In  addition,  the  aim  of  this  device  is  to 
provide  an  infrared  detecting  element  and  a  thin- 
film  transistor  on  the  same  substrate,  and  it  is  this 
that  necessitates  the  formation  of  an  electrode  ar- 

40  ray  first  on  the  substrate,  the  pyrolectric  film  and 
further  transistor  elements  being  added  subse- 
quently. 

The  present  inventor  has  found  that  the  use  of 
a  stencil  mask  to  define  the  group  of  first  elec- 

45  trades  is  not  always  satisfactory,  especially  for  the 
definition  of  fine-geometry  patterns  and  so  has 
considered  using  a  photolithographic  process  for 
this  purpose.  However,  the  inventor  has  exper- 
ienced  some  difficulties  in  carrying  out  photolithog- 

50  raphy  directly  on  several  such  polymer  films,  since 
the  polymer  film  material  may  dissolve  (very  read- 
ily  in  some  cases)  in  organic  solvents  which  are 
normally  used  either  to  develop  the  photolithog- 
raphic  polymer  mask  pattrern  or  to  remove  subse- 

55  quently  this  polymer  mask  pattern  from  the  film. 
Degradation  of  the  film  properties  (e.g.  pyroelectric 
and  ferroelectric  properties)  may  also  occur  by 
contamination  from  the  photoresist  mask.  The  use 
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of  lamination  techniques  to  apply  electrode  pat- 
terns  to  polymer  films  has  also  not  proved  satisfac- 
tory  in  terms  of  reliability  and  reproducibility.  Fur- 
thermore,  studies  leading  to  the  present  invention 
indicate  that  improved  pyroelectric  and/or  ferro- 
electric  infrared  detector  element  characteristics 
may  be  obtained  by  having  a  thin  polymer  film  with 
very  thin  first  electrodes  (of  even  smaller  thickness 
than  the  small  thickness  of  the  film)  embedded  in 
one  face  of  the  film  which  is  supported  free  of 
contact  with  the  mount  arrangement  of  the  device, 
at  least  over  most  of  the  area  where  the  group  of 
infrared  detector  elements  are  present. 

Most  of  the  electrically  active  polymer  materi- 
als  used  for  pyroelectric  and/or  ferroelectric  in- 
frared  detectors  are  also  piezoelectric.  Similar 
problems  to  those  described  above  can  arise  in 
providing  fine-geometry  patterns  of  electrodes  for 
other  electrical  transducer  devices  (i.e.  not  only  in 
infrared  detectors),  which  have  piezoelectric  poly- 
mer  films  between  first  and  second  electrodes. 

In  accordance  with  one  aspect  of  the  present 
invention,  there  is  provided  a  method  of  manufac- 
turing  an  electrical  transducer  device  (particularly 
but  not  exclusively  an  infrared  detector  array)  com- 
prising  an  electrically  active  film  of  polymer  ma- 
terial,  the  film  having  one  or  more  properties  se- 
lected  from  the  group  of  pyroelectric  and/or  fer- 
roelectric  and/or  piezoelectric  whereby  electric 
charges  are  generated  at  first  and  second  opposite 
faces  of  the  film  in  operation  of  the  transducer 
device,  a  pattern  of  first  electrodes  at  the  first  face 
of  the  film,  and  at  least  one  second  electrode  at  the 
second  face,  which  first  and  second  electrodes 
form  electrical  connections  to  the  film  for  detecting 
the  generated  charges  and  so  define  with  the  inter- 
mediate  areas  of  the  film  a  group  of  transducer 
elements,  which  method  comprises  the  steps  of: 

(a)  forming  the  first  electrodes  on  a  support  by 
depositing  electrode  material  on  a  major  surface 
of  the  support  and  by  using  a  photolithographic 
process  to  form  a  mask  pattern  which  defines 
the  pattern  of  the  first  electrodes  formed  from 
the  electrode  material  and  which  is  removed 
before  providing  the  film, 
(b)  depositing  the  polymer  material  for  the  film, 
on  the  major  surface  of  the  support  and  over  the 
first  electrodes  thereon,  to  a  thickness  greater 
than  that  of  the  first  electrodes  and  so  forming 
the  film  on  the  support  with  the  pattern  of  first 
electrodes  embedded  in  contact  with  the  first 
face  of  the  film  adjacent  to  the  support  whereby 
the  embedded  first  electrodes  provide  the  elec- 
trical  connections  for  detecting  the  generated 
charges  at  the  first  face  of  the  film, 
(c)  removing  the  support  at  least  in  the  area  of 
the  first  electrodes  to  free  that  area  of  the  first 
face  of  the  film  which  now  supports  the  embed- 

ded  first  electrodes,  and 
(d)  providing  at  least  one  second  electrode  at 
the  second  face  of  the  film  opposite  the  embed- 
ded  first  electrodes  so  as  to  define  with  the 

5  intermediate  areas  of  the  film  the  group  of  the 
transducer  elements. 
According  to  another  aspect  of  the  present 

invention,  there  is  provided  an  electrical  transducer 
device  (particularly  but  not  exclusively  an  infrared 

io  detector  array)  comprising  an  electrically  active 
film,  whereby,  in  operation  of  the  transducer  de- 
vice,  electric  charges  are  generated  at  first  and 
second  opposite  faces  of  the  film;  a  group  of  first 
electrodes  at  the  first  face  of  the  film  and  at  least 

is  one  second  electrode  at  the  second  face,  which 
first  and  second  electrodes  form  electrical  connec- 
tions  to  the  film  for  detecting  the  generated 
charges  and  so  define  with  the  intermediate  areas 
of  the  film  a  group  of  transducer  elements;  and  a 

20  mount  arrangement  on  which  the  film  is  supported 
in  the  device  such  that,  where  the  group  of  trans- 
ducer  elements  is  present  at  least  most  of  the  area 
of  the  first  face  having  the  first  electrodes  is  free  of 
contact  with  the  mount  arrangement,  characterised 

25  in  that  the  electrically  active  film  is  of  a  polymer 
material  and  has  one  or  more  properties  selected 
from  the  group  of  pyroelectric  and/or  ferroelectric 
and/or  piezoelectric,  and  in  that  the  group  of  the 
first  electrodes  is  of  smaller  thickness  than  the  film 

30  and  is  embedded  in  said  first  face  of  the  film  in 
electrical  connection  with  the  electrically  active 
polymer  material,  whereby  the  embedded  elec- 
trodes  are  supported  by  the  film. 

The  use  of  a  photolithographic  process  permits 
35  fine-geometry  patterns  of  the  first  electrodes  to  be 

formed  so  that,  for  example,  densely-packed  linear 
arrays  or  two-dimensional  arrays  of  infrared  detec- 
tor  elements  or  piezoelectric  elements  can  be 
formed  in  the  polymer  film.  By  completing  the 

40  photolithographic  process  (including  the  removal  of 
the  mask  pattern)  before  providing  the  polymer 
film,  the  carrying  out  of  the  photolithographic  pro- 
cess  does  not  degrade  or  otherwise  affect  the 
polymer  film.  The  polymer  material  bonds  well  to 

45  the  first  electrode  pattern  so  permitting  the  first 
electrodes  to  be  transferred  to  the  film  upon  re- 
moval  of  the  support  in  that  area.  By  removing  the 
support  in  the  described  area  to  free  the  face  of 
the  film,  the  film  with  its  embedded  electrodes  can 

50  be  supported  on  a  mount  arrangement  free  of 
contact  with  most  of  the  area  of  the  film  where  the 
group  of  detector  elements  are  present.  By  provid- 
ing  thin  first  electrodes  embedded  in  one  face  of 
the  polymer  film,  good  adhesion  and  support  of  the 

55  first  electrodes  by  the  polymer  material  can  be 
obtained  without  significant  straining  of  the  elec- 
trically  active  film.  This  arrangement  is  advanta- 
geous  for  piezoelectric  transducers  and  can  be 
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particularly  advantageous  for  infrared  detector  ele- 
ments  with  a  polymer  film  having  pyroelectric 
and/or  ferroelectric  properties.  Thus,  the  thinness 
of  the  first  electrode  pattern  can  reduce  heat  con- 
duction  through  the  first  electrodes  to  and  from  the 
detector  elements,  so  increasing  the  thermal  isola- 
tion.  Because  the  thin  first  electrodes  are  embed- 
ded  in  one  face  of  the  polymer  film,  the  polymer 
film  material  envelopes  the  edges  of  each  first 
electrode  sand  extends  between  the  facing  edges 
of  adjacent  first  electrodes;  it  seems  that  this  ar- 
rangement  may  improve  the  atomic  cleanliness  of 
the  electrode-film  interface  in  the  active  transducer- 
element  areas,  and  provide  better  control  of  sur- 
face  space-charge  effects  and  the  electrical  contact 
properties.  These  factors  are  important  for  the  tran- 
sducer  element  characteristics.  Furthermore  by  for- 
ming  the  electroded  film  in  accordance  with  the 
present  invention  advantageous  arrangements  can 
be  achieved  for  the  application  of  an  electric  field 
to  pole  the  film  material. 

It  may  be  noted  that  it  has  been  proposed 
previously  in  the  circuit  board  and  connector  art  to 
form  conductor  tracks  first  on  a  sacrificial  support, 
and  then  to  incorporate  the  conductor  tracks  in  an 
insulating  substrate,  after  which  at  least  part  of  the 
support  is  removed  to  expose  the  conductor  tracks 
embedded  in  the  face  of  the  substrate.  Such  track- 
transfer  circuit-board  technology  is  disclosed  in 
published  UK  patent  application  GB-A-2  096  402 
and  published  European  patent  applications  EP-A-0 
192  349,  EP-A-0  073  904  and  EP-A-0  053  490.  The 
sacrificial  support  (or  at  least  a  conductive  surface 
layer)  may  be  used  as  a  cathode  for  electroplating 
the  tracks  to  the  desired  thickness.  The  conductor 
tracks  are  very  thick  (for  example  of  the  order  of  10 
micrometres  or  more).  The  insulating  substrate  is 
much  thicker  and  is  typically  laminated  to  this 
plated  structure  to  provide  the  final  support  for 
these  thick  conductor  tracks.  The  conductor  tracks 
provide  connections  between  other  electrical  com- 
ponents  and  do  not  form  an  electrical  connection  to 
the  insulating  material  of  the  substrate;  the  insulat- 
ing  material  of  the  substrate  is  not  electrically  ac- 
tive  in  these  circuit  board  and  connector  structures 
and  does  not  form  a  transducer. 

The  present  invention  provides  a  method  of 
manufacturing  an  electrical  transducer  device  com- 
prising  an  electrically  active  film  of  polymer  ma- 
terial  having  first  and  second  electrodes  at  opposite 
faces,  wherein  the  first  electrodes  are  formed  on  a 
support  as  a  pattern  of  deposited  material  and  are 
then  transferred  to  the  film  by  depositing  material 
to  form  the  film  on  the  support  and  over  the  elec- 
trodes  and  then  removing  the  support  at  least  in 
the  area  of  the  electrodes.  It  was  a  matter  of 
surprise  that  satisfactory  electrode  connections  to 
an  electrically  active  polymer  film  can  be  obtained 

(with  regard  to  both  physical  and  electrical  prop- 
erties)  by  transferring  the  electrodes  in  this  manner 
to  the  face  of  the  film.  It  was  particularly  surpris- 
ingly  in  the  case  of  infrared  detector  elements, 

5  having  regard  to  the  electrode  and  film  thicknesses 
and  nature  of  the  polymer  materials  with  pyroelec- 
tric  and/or  ferroelectric  properties  (and  generally 
also  piezoelectric  properties)  which  are  used  for 
these  devices.  Thus,  the  polymer  films  employed 

io  in  such  devices  are  typically  less  than  5  micro- 
metres  thick  and  the  first  electrodes  are  typically 
one  or  more  orders  of  magnitude  thinner. 

In  a  method  in  accordance  with  the  present 
invention  the  electrically-active  material  may  be 

is  deposited  as  a  Langmuir-Blodgett  film  on  the  sup- 
port  and  over  the  electrodes.  Such  a  polymer  film 
can  be  pyroelectric  and/or  piezoelectric  without  a 
poling  (also  called  polarizing)  treatment.  However, 
when  a  poling  treatment  is  required  for  the  polymer 

20  film  material,  a  method  in  accordance  with  the 
present  invention  preferably  further  comprises  the 
step  of  (e)  forming  connections  to  the  first  and 
second  electrodes  at  the  opposite  faces  of  the  film 
and  therewith  applying  an  electric  field  across  the 

25  thickness  of  the  film  between  the  first  and  second 
electrodes  to  pole  the  pyroelectric  and/or  ferroelec- 
tric  and/or  piezoelectric  film.  The  steps  (d)  and  (e) 
may  be  performed  after  or  before  freeing  said  area 
of  the  film  in  step  (c).  However  it  can  be  beneficial 

30  to  maintain  the  electroded  film  on  the  support 
during  poling,  because  poling  can  generate  large 
stresses  in  the  film. 

The  pattern  of  first  electrodes  embedded  in  the 
face  of  the  film  may  include  conductor  tracks  ex- 

35  tending  from  each  electrode.  In  this  case  at  least 
one  area  of  the  film  remote  from  the  first  elec- 
trodes  may  be  removed  to  expose  part  of  the 
conductor  tracks  for  forming  connections  to  the  first 
electrodes  in  step  (e).  This  film  area  may  be  re- 

40  moved  while  the  film  is  held  on  at  least  part  of  the 
support.  Such  a  configuration  with  conductor  tracks 
from  the  first  electrodes  may  be  used  in,  for  exam- 
ple,  linear  arrays  of  infrared  detector  elements. 

In  an  important  embodiment  the  support  has  an 
45  electrically  conductive  surface  layer  at  said  major 

surface,  and  this  surface  layer  electrically  connects 
the  pattern  of  first  electrodes  together  at  said  first 
face  of  the  film  during  the  poling  step  (e).  This  can 
provide  a  more  homogeneous  poling  of  the  film, 

50  and  permits  poling  of  the  pyroelectric  and/or  fer- 
roelectric  and/or  piezoelectric  film  even  in  situ- 
ations  where  the  first  electrodes  are  separate  elec- 
trode  areas  laterally  surrounded  at  the  face  of  the 
film  by  the  polymer  material.  This  is  therefore 

55  particularly  useful  for  devices  where  the  pattern  of 
the  first  electrodes  at  said  first  face  comprises  a 
two-dimensional  array  of  separate  electrode  areas. 

4 
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This  conductive  surface  layer  or  another  type 
of  surface  layer  at  said  major  surface  of  the  sup- 
port  may  also  assist  in  removal  of  the  support  from 
the  film  and/or  protect  the  face  of  the  film  during 
the  removal  of  the  bulk  of  the  support,  as  will  be 
described  hereinafter. 

The  electrode  material  deposited  in  step  (a) 
may  comprise  a  protective  layer  (for  example, 
gold)  below  an  electrode  layer,  which  protective 
layer  may  protect  the  electrode  layer  against  re- 
moval  during  the  removal  of  the  support  in  step  (c). 
This  permits  greater  freedom  in  the  choice  of  the 
material  and  thickness  of  the  electrode  layer.  After 
the  support  removal  step  (c)  the  protective  layer 
may  be  removed  to  leave  the  electrode  layer  em- 
bedded  as  the  electrode  pattern  in  the  first  face  of 
the  film.  In  this  way  a  very  thin  first  electrode 
pattern  having  a  low  thermal  capacity  can  be  ob- 
tained.  However,  the  protective  layer  may  be  re- 
tained  in  the  manufactured  device  as  part  of  the 
electrode  pattern  embedded  in  the  first  face  of  the 
film,  for  example  as  the  bulk  of  the  electrode  or 
conductor  track  of  the  electrode  or  as  a  reflective 
coating  on  infrared  detector  elements. 

These  and  other  features  in  accordance  with 
the  invention  are  illustrated  specifically  in  embodi- 
ments  of  the  invention  now  to  be  described,  by 
way  of  example,  with  reference  to  the  accompany- 
ing  diagrammatic  drawings.  In  these  drawings: 

Figure  1  is  a  cross-sectional  view  of  a  support 
structure  at  an  early  stage  in  the  manufacture  of 
a  thermal-radiation  sensing  device  by  a  method 
in  accordance  with  the  invention; 
Figure  2  is  a  plan  view  of  the  structure  of  Figure 
1; 
Figures  3  to  7  are  cross-sectional  views  of  the 
support  structure  of  Figures  1  and  2  and  an 
electroded  polymer  film  (corresponding  to  the 
cross-section  of  Figure  1)  at  later  stages  in  the 
manufacture, 
Figure  8  is  a  cross-sectional  view  of  the  manu- 
factured  thermal-radiation  sensing  device  in  ac- 
cordance  with  the  invention. 
Figure  9  is  a  plan  view  of  another  device  struc- 
ture  at  a  stage  in  its  manufacture  in  accordance 
with  the  invention,  and 
Figure  10  is  a  cross-sectional  view  of  the  device 
structure  of  Figure  9. 

It  should  be  noted  that  the  accompanying 
drawings  are  diagrammatic  and  not  drawn  to  scale. 
The  relative  dimensions  and  proportions  of  parts  of 
these  Figures  (especially  in  the  direction  of  thick- 
ness)  have  been  shown  exaggerated  or  reduced  in 
size  for  the  sake  of  clarity  and  convenience  in  the 
drawings.  The  same  reference  signs  as  used  in 
one  embodiment  are  generally  used  when  referring 
to  corresponding  or  similar  parts  in  other  embodi- 
ments. 

Figure  8  illustrates  a  thermal-radiation  sensing 
device  for  sensing  infrared  radiation  30  from  a 
scene,  comprising  an  electrically-active  film  10  of 
polymer  material.  The  film  10  has  pyroelectric 

5  and/or  ferroelectric  properties  and  is  sandwiched 
between  first  and  second  electrodes  11  and  12 
respectively.  There  is  a  group  of  the  first  elec- 
trodes  1  1  forming  separate  electrical  contacts  at  a 
first  face  of  the  film,  and  at  least  one  second 

io  electrode  12  forms  an  electrical  contact  at  the 
opposite  face  so  as  to  define  with  the  intermediate 
polymer  film  material  a  group  of  infrared  detector 
elements  of  pyroelectric  and/or  ferroelectric  prop- 
erties.  The  electric  charges  pyroelectrically  gen- 

15  erated  at  these  opposite  faces  are  detected  by 
means  of  these  electrodes  11  and  12.  The  film  10 
is  supported  in  the  device  on  a  mount  arrangement 
20,21,23.  In  accordance  with  the  present  invention, 
where  the  group  of  infrared  detector  elements  are 

20  present,  at  least  most  of  the  area  of  the  first  face 
having  the  first  electrodes  1  1  is  free  of  contact  with 
the  mount  arrangement  20,21,23,  and  the  group  of 
the  first  electrodes  11  is  of  smaller  thickness  than 
the  film  10  and  is  embedded  in  said  first  face  of 

25  the  film  10  whereby  the  embedded  electrodes  11 
are  supported  by  the  film  10.  This  device  is  manu- 
factured  by  a  method  in  accordance  with  the  inven- 
tion,  in  which  the  electrodes  11  are  formed  on  a 
support  4,5  as  a  pattern  of  deposited  material  and 

30  are  then  transferred  to  the  film  10  by  depositing 
the  film  10  on  the  support  4,5  and  over  the  elec- 
trodes  11  and  then  removing  the  support  4,5  at 
least  in  the  area  of  the  electrodes  1  1  . 

The  method  which  is  now  to  be  described  with 
35  reference  to  Figures  1  to  7  includes  the  steps  of: 

(a)  forming  the  electrodes  11  on  a  support  4,5 
by  depositing  electrode  material  1  on  a  major 
surface  of  the  support  4,5  (see  Figure  3),  and 
using  a  photo-lithographic  process  (Figure  1)  to 

40  form  a  polymer  mask  pattern  2  which  defines 
the  pattern  of  the  electrodes  11  from  the  elec- 
trode  material  1  and  which  is  removed  before 
providing  the  film  10, 
(b)  depositing  the  polymer  material  10  for  the 

45  film,  on  the  major  surface  of  the  support  4,5  and 
over  the  electrodes  11  thereon,  to  a  thickness 
larger  (for  example  more  than  10  times  larger) 
than  that  of  the  electrodes  11  and  so  forming 
the  film  10  on  the  support  4,5  with  the  pattern  of 

50  electrodes  11  embedded  in  contact  with  the 
face  of  the  film  10  adjacent  to  the  support  4,5 
(see  Figure  5),  and 
(c)  removing  the  support  4,5  to  free  the  face  of 
the  film  which  now  supports  the  electrodes  11 

55  embedded  therein  (see  Figure  7). 
This  method  permits  the  fabrication  of  a  fine- 

geometry  pattern,  for  example  a  densely-packed 
two-dimensional  array  of  first  electrodes  1  1  embed- 

5 
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ded  in  a  face  of  the  polymer  film  10,  and  the 
polymer  film  may  be  of  a  material  which  is  poled  in 
situ  on  the  support  4,5  using  connections  to  its 
opposite  electrodes  11  and  12  as  will  be  described 
hereinafter.  Figures  1  and  2  illustrate  a  support  4,5 
suitable  for  these  purposes.  The  support  4,5  has  an 
electrically  conductive  surface  layer  4  (for  example, 
of  aluminium)  at  its  upper  major  surface.  The  bulk 
5  of  the  support  may  be  of,  for  example,  glass. 

A  photoresist  emulsion  is  coated  onto  the  sup- 
port  4,5  in  known  manner  and  is  exposed  to  an 
ultraviolet  light  pattern  either  through  a  contact 
mask  or  by  image  projection  in  known  manner  to 
define  a  desired  pattern  of  polymerised  resist  in 
the  emulsion.  Then,  by  developing  the  resist  ma- 
terial  in  known  manner,  a  polymer  mask  pattern  2 
is  left  on  the  support  4,5.  This  mask  pattern  2  has 
openings  3  therethrough  at  the  areas  where  the 
electrodes  1  1  are  to  be  formed  on  the  support  4,5. 
In  the  particular  example  illustrated  in  Figure  2, 
these  openings  3  are  separate  square  areas  ar- 
ranged  in  a  2-dimensional  X-Y  array.  In  a  compact 
2-dimensional  array  of  infrared  detector  elements, 
the  square  areas  3  may  be,  for  example,  50  micro- 
metres  by  50  micrometres  and  may  be  separated 
by,  for  example  15  micrometre  wide  strips  of  the 
mask  pattern  2.  In  a  typical  case,  the  mask  pattern 
2  may  be,  for  example  about  3  micrometres  thick. 

The  electrode  material  1  is  now  deposited  on 
the  support  4,5  with  the  mask  pattern  2.  For  this 
purpose  a  seed  layer  of  sputtered  nickel-chromium 
may  first  be  deposited,  after  which  gold  may  be 
evaporated  to  form  the  main  part  of  the  layer  1. 
This  gold  may  form  the  electrical  contact  to  the 
polymer  film  10.  However,  a  further  electrode  layer 
(of  nickel  chromium)  may  be  deposited  on  the  gold 
in  some  cases,  for  example  when  it  is  desired  for 
this  nickel  chromium  layer  to  form  the  contact  with 
the  polymer  film  10  or  perhaps  even  to  form  the 
whole  of  the  electrodes  1  1  as  retained  in  the  detec- 
tor  element  areas  of  the  manufactured  device.  The 
total  thickness  of  the  layer  1  (both  gold  and  nickel- 
chromium)  is  very  small,  for  example  less  than 
about  50  nm  (nanometres).  The  pattern  of  the 
electrodes  is  now  defined  by  removing  the  mask 
pattern  2  to  lift  away  the  deposited  electrode  ma- 
terial  1  thereon  so  as  to  leave  only  that  in  the 
openings  3.  The  mask  pattern  2  is  removed  in 
known  manner  by  dissolving  in  an  organic  solvent. 
The  resulting  structure  is  illustrated  in  Figure  4. 

The  active  polymer  film  10  may  be  formed  on 
the  upper  major  surface  of  the  support  4,5  and 
over  the  electrodes  11  thereon  by  solvent  casting. 
A  solution  of  the  material  for  the  film  10  may  be 
spun  onto  the  surface  in  known  manner,  after  which 
the  solvent  is  evaporated  by  heating  in  known 
manner  to  leave  the  polymer  film  material  10  on 
the  structure.  The  polymer  film  10  formed  in  this 

manner  may  be,  for  example,  about  one  quarter  of 
a  wavelength  in  its  optical  thickness,  in  accordance 
with  the  teaching  in  EP-A-0  269  161.  Thus,  in  a 
typical  case  of  an  array  of  pyroelectric  detector 

5  elements  for  infrared  detection  in  the  wavelength 
range  of  about  5  to  15  micrometres,  the  film  10 
may  be,  for  example,  between  1.5  and  2  micro- 
metres  thick.  The  resulting  structure  is  illustrated  in 
Figure  5. 

io  Although  a  number  of  different  polymer  materi- 
als  may  be  used  for  the  thin  film  10,  in  a  preferred 
embodiment  of  the  invention  the  pyroelectric  poly- 
mer  film  10  comprises  a  vinylidene  fluoride  poly- 
mer.  This  may  be  a  vinylidene  fluoride  copolymer 

is  or  terpolymer,  or  a  mixture  or  blend  of  such  poly- 
mers.  It  has  been  found  particularly  preferable  to 
use  a  vinylidene  fluoride  copolymer,  for  example  a 
vinylidene  fluoride  copolymer  including  at  least  one 
other  copolymerisable  halogenated  monomer  such 

20  as  trifluoroethylene,  tetrafluoroethylene  or  vinyl- 
fluoride,  as  these  have  good  pyroelectric  properties 
and  are  considered  better  so  far  as  their  workability 
is  concerned.  Examples  of  the  above  materials  are 
widely  available  commercially  from  a  variety  of 

25  manufacturers  including  Solvay,  Pennwalt  Corpora- 
tion,  Raychem  Corporation  and  Kureha.  Details  of 
such  suitable  pyroelectric  polymers  are  to  be  found 
in  a  number  of  recent  patent  specifications  includ- 
ing,  for  example,  European  patent  applications  EP- 

30  A-0  053  332,  EP-A-0  131  231,  EP-A-0  181  538,  and 
EP-A-0  174  838,  whose  disclosures  in  this  respect 
are  hereby  incorporated  herein  as  reference  ma- 
terial. 

Particularly  good  results  have  been  achieved 
35  using  a  vinylidene  fluoride  trifluoroethylene 

copolymer.  This  material  has  an  important  advan- 
tage,  so  far  as  the  present  invention  is  concerned, 
over  older  types  of  pyroelectric  polymers  such  as, 
for  example  polyvinylidene  fluoride  (PVDF)  ma- 

40  terial.  The  latter  material,  which  has  found  a  limited 
use  in  the  infrared  radiation  detector  device  field, 
needs  to  be  both  stretched  and  poled  in  order  to 
function  satisfactorily  as  a  pyroelectric  element. 
The  copolymer  vinylidene  fluoride  trifluoroethylene, 

45  however,  does  not  require  stretching,  only  poling, 
and  can  readily  be  formed  into  films  having  thic- 
knesses  as  low  as  1.5  micrometres  without  dif- 
ficulty.  The  use  of  this  material  in  an  infrared 
detector  is  described  in  EP-A-0  269  161.  A  particu- 

50  lar  example  of  this  material  which  has  been  used 
with  success  and  found  to  provide  very  good  re- 
sults  is  a  vinylidene  fluoride  trifluoroethylene 
copolymer  obtained  from  Solvay  et  Cie  of  Belgium 
under  their  reference  VF2/TrFE  and  containing  21 

55  mol  percent  of  trifluoroethylene. 
In  order  to  form  pyroelectric  detector  elements 

from  this  polymer  film  10  it  is  necessary  to  elec- 
trically  pole  the  copolymer  material,  for  example 

6 
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using  the  second  electrode(s)  12  which  is  now 
provided  at  the  other  face  of  the  film  10.  The  sheet 
resistance  of  this  electrode  12  is  preferably  chosen 
in  accordance  with  the  teaching  in  EP-A-0  269  161. 
The  electrical  poling  (also  termed  "polarizing")  of 
the  polymer  material  is  carried  out  in  accordance 
with  the  invention  by  forming  connections  14  and 
15  to  the  electrodes  11  and  12  at  the  opposite 
faces  of  the  film  10  and  therewith  applying  an 
electric  field  (from  a  voltage  supply  16)  across  the 
thickness  of  the  film  10  between  the  electrodes  11 
and  512.  The  conductive  surface  layer  4  of  the 
support  4,5  electrically  connects  the  pattern  of  sep- 
arate  electrode  areas  1  1  together  at  the  face  of  the 
film  10  during  this  poling  step.  The  film  10  may  be 
heated  to  improve  its  crystalline  material  properties 
before  poling  and/or  during  poling.  The  poling  may 
be  effected  with  field  cycling  in  known  manner,  for 
example  as  described  in  published  United  Kingdom 
patent  application  GB-A-2  139  810  or  European 
patent  application  EP-A-0  207  347.  The  whole  con- 
tents  of  both  these  patent  applications  are  hereby 
incorporated  herein  as  reference  material.  The 
presence  of  the  conductive  layer  4  between  the 
electrodes  11  can  also  lead  to  a  more  homo- 
geneous  poling  of  the  film  10  between  its  opposite 
faces.  Because  poling  can  generate  large  stresses 
in  the  thin  film  10,  it  is  beneficial  for  the  film  10  to 
be  held  on  the  support  4,5  during  the  poling  treat- 
ment. 

The  support  4,5  is  then  removed  from  the 
poled  electroded  polymer  film  10  by  exposing  the 
support  4,5  to  a  suitable  etchant  or  etchants.  In  the 
case  of  an  aluminium-on-glass  support  4,5,  this 
may  be  effected  by,  for  example,  etching  away  the 
glass  5  in  hydrofluoric  acid,  and  then  etching  away 
the  aluminium  layer  4  in  sodium  hydroxide.  During 
the  etching  away  of  the  bulk  5  of  the  support,  the 
surface  layer  4  protects  the  adjacent  face  of  the 
film  10  and  the  electrodes  11  embedded  therein. 
The  surface  layer  4  of  the  support  is  of  a  material 
(for  example,  aluminium)  which  is  dissolvable  pref- 
erentially  with  respect  to  both  the  polymer  material 
1  0  and  the  electrodes  11  so  as  to  free  the  face  of 
the  film  10  having  the  electrodes  11  embedded 
therein.  In  cases  where  the  surface  layer  4  is 
sufficiently  thick,  the  bulk  5  of  the  support  4,5  may 
be  removed  before  the  poling  step  to  leave  the 
aluminium  connection  layer  4  adjacent  the  face  of 
the  film  10,  and  this  layer  4  may  be  dissolved  after 
the  poling  step  to  free  the  electroded  film  10.  It  is 
also  possible  to  pole  the  electroded  film  10  on  the 
support  4,5  and  then  to  dissolve  preferentially  the 
surface  layer  4  with  respect  to  the  bulk  5  of  the 
support  so  as  to  detach  the  bulk  5  of  the  support 
from  the  film  when  freeing  the  first  face  of  the  film 
10. 

The  poled,  electroded  pyroelectric/ferroelectric 
polymer  film  freed  from  the  support  4,5  is  then 
mounted  on  a  mounting  arrangement  20,21,23  of 
the  thermal-image  sensing  device.  In  the  particular 

5  form  illustrated  in  Figure  8,  the  arrangement  may 
comprise,  for  example,  a  semiconductor  integrated 
circuit  substrate  20  containing  field-effect  transis- 
tors  and  other  electronic  circuitry  for  processing 
the  signals  from  the  detector  elements.  The  sepa- 

io  rate  electrodes  1  1  of  the  detector  elements  may  be 
connected  to  the  electronic  circuitry  by  for  example 
metal  bumps  21  or  in  any  other  known  manner. 
The  electroded  film  10  spaced  from  the  circuit 
substrate  20  may  be  supported  on  the  array  of 

is  bumps  21  and  on  peripheral  insulating  supports  23. 
Figures  9  and  10  illustrate  the  application  of 

the  invention  in  a  specific  form  to  the  manufacture 
of  a  linear  array  of  infrared  detector  elements.  In 
this  modification,  the  electrode  pattern  11  is  formed 

20  on  the  surface  of  a  continuous  support  5  (e.g.  a 
thin  glass  plate  5)  mounted  on  an  apertured  mount 
50  such  that  the  plate  5  covers  the  aperture  51  in 
the  mount  50.  The  electrode  pattern  in  this  case 
includes  not  only  the  electrodes  1  1  of  the  detector 

25  elements,  but  also  a  conductor  track  11a  and  11b 
extending  from  each  electrode  1  1  .  Apart  from  this 
different  geometry,  the  same  photolithographic  and 
metallization  steps  as  described  with  reference  to 
Figures  1  to  4  may  be  used  to  form  this  electrode 

30  pattern.  The  conductor  tracks  11a  and  11b  com- 
prise  an  enlarged  area  11a  where  an  external  wire 
connection  is  to  be  made  in  the  final  device  to 
each  electrode  11.  Preferably  this  area  11a  is  thick- 
ened,  for  example  by  gold  plating,  and  in  a  specific 

35  example  its  thickness  may  be  about  one  micro- 
metre;  in  some  cases,  the  area  11a  may  be  thicker 
even  than  the  thin  polymer  film  10  subsequently 
provided  in  the  same  manner  as  described  with 
reference  to  Figure  5. 

40  Then,  as  illustrated  in  Figures  9  and  10  a 
peripheral  area  of  the  film  10  is  removed  to  expose 
the  areas  11a  of  the  conductor  track.  This  may  be 
effected  in  a  variety  of  ways,  for  example  by  plas- 
ma  etching,  or  physical  stripping,  or  dissolving  this 

45  area  of  the  film  10.  The  electrodes  11  and  the  part 
of  the  tracks  1  1  b  which  are  between  the  support  5 
and  the  remainder  of  the  film  10  are  shown  in 
broken  outline  in  Figure  9.  After  depositing  a  top 
electrode  12,  the  film  10  is  poled  between  the 

50  electrodes  11  and  12  by  an  electric  field  applied 
via  connections  to  the  top  electrode  12  and  the 
bottom  track  areas  1  1  a. 

The  main  central  part  5a  of  the  glass  plate  5 
which  is  exposed  via  the  aperture  51  in  the  mount 

55  50  is  removed  by  etching  in  hydrofluoric  acid  to 
expose  the  area  of  the  film  face  in  which  the 
electrodes  11  are  embedded.  Nickel-chromium  is 
susceptible  to  attack  by  hydrofluoric  acid.  However, 
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the  outside  surface  of  the  electrodes  1  1  and  tracks 
11b  is  a  gold  layer  and  this  gold  layer  protects  the 
nickel-chromium  second  layer  (embedded  between 
the  gold  and  the  polymer  film)  against  removal 
when  etching  away  the  support  5.  The  gold  may  be 
retained  in  the  final  device  as  an  infrared  reflective 
layer  beneath  each  detector  element.  However,  if 
very  thin  electrodes  1  1  only  of  nickel-chromium  are 
desired  in  the  final  device,  the  gold  may  be  etched 
away  with,  for  example,  potassium  iodide. 

The  peripheral  part  5b  of  the  glass  plate  5  is 
retained  in  the  manufactured  detector  device  as 
part  of  the  mount  (5b  and  50)  at  least  adjacent  to 
the  periphery  of  the  film.  The  wire-bond  areas  11a 
of  the  electrodes  1  1  also  remain  supported  by  this 
peripheral  part  5b.  The  poling  of  the  film  10  may 
be  effected  before  (or  after)  the  removal  of  the 
main  part  5a  of  the  support  5.  The  final  structure  is 
illustrated  in  Figure  10. 

Many  modifications  and  variations  are  possible 
within  the  scope  of  the  present  invention.  Because 
of  the  very  small  thickness  of  the  electrodes  1  1  ,  it 
is  convenient  to  form  the  polymer  mask  pattern  2 
on  the  support  4,5  before  depositing  the  electrode 
material  1  ;  the  excess  electrode  material  1  is  then 
simply  lifted  away  with  the  mask  pattern  2.  How- 
ever  in  accordance  with  the  invention,  it  is  possible 
to  deposit  a  continuous  layer  of  electrode  material 
1  on  the  support  4,5  (before  providing  a  mask 
pattern)  and  then  to  provide  the  polymer  mask 
pattern  photolithographically  on  the  electrode  ma- 
terial  1,  after  which  excess  electrode  material  is 
etched  away.  In  this  case,  the  polymer  mask  pat- 
tern  is  of  complementary  shape  to  the  pattern  2  of 
Figures  1  and  2  (i.e.  it  consists  of  square  mask 
areas  corresponding  in  geometry  to  the  desired 
square  electrode  areas  11),  and  care  is  required 
not  to  prolong  the  etching  of  the  thin  material  1 
which  would  undercut  the  edge  of  the  polymer 
mask  pattern. 

In  the  form  described  hereinbefore  the 
pyroelectric  polymer  film  10  was  deposited  by  sol- 
vent  casting  on  the  support  4,5,  polymerised  by 
heating  and  then  poled  by  applying  an  electric 
field.  In  an  alternative  form,  however,  the  film  10 
may  be  formed  by  a  Langmuir-Blodgett  process  for 
multiple  deposition  of  the  film  material  on  a  glass 
support  5  carrying  the  electrode  pattern  1  1  .  In  this 
case  the  conductive  surface  layer  4  is  not  required 
because  the  Langmuir-Blodgett  film  does  not  re- 
quire  poling.  The  electrode  pattern  11  is  first 
formed  photolithographically  on  the  glass  support  5 
(by  means  of  a  polymer  mask  pattern  2),  and  after 
removing  the  mask  pattern  2  the  Langmuir-Blodgett 
film  10  is  formed  by  cumulative  deposition  to  a 
thickness  larger  than  that  of  the  electrode  pattern 
11.  The  opposite  electrode  12  is  then  deposited, 
and  the  glass  support  5  is  etched  away  to  free  the 

electroded  film  10. 
In  most  infrared  detector  applications  of  the 

invention,  the  material  of  the  film  10  and  the  design 
and  circuit  operation  of  the  detector  elements  are 

5  likely  to  be  chosen  so  as  to  utilize  the  conventional 
pyroelectric  effect  in  which  when  a  temperature 
change  occurs  (for  example  upon  absorption  of 
incident  infrared  radiation  30  of  a  thermal  image)  in 
a  polar  crystalline  (structured)  material  exhibiting 

io  spontaneous  polarization,  the  material  generates 
electric  charges  at  its  opposite  faces.  By  arranging 
the  pyroelectric  material  in  known  manner  as  a 
capacitor  (with  electrodes  11  and  12  at  the  op- 
posite  faces)  in  a  suitable  amplifying  circuit,  a 

is  current  or  voltage  signal  can  be  developed  and 
detected.  Most  of  the  useful  pyroelectric  materials 
are  also  ferroelectric  and  exhibit  their  pyroelectric 
properties  in  the  ferroelectric  phase  below  their 
Curie  point  transition  temperature.  However,  infrar- 

20  ed  detectors  may  also  be  constructed  in  known 
manner  using  ferroelectric  properties  of  polymer 
materials  operating  in  the  region  of  their  Curie  point 
where  their  dielectric  constant  changes  rapidly  with 
temperature.  Such  ferroelectric  infrared  detector 

25  elements  may  also  be  constructed  as  capacitors 
with  electrode  connections  at  opposite  faces  11 
and  12.  Both  these  pyroelectric  and  ferroelectric 
polymer  types  of  detector  elements  can  be  manu- 
factured  by  methods  in  accordance  with  the 

30  present  invention,  in  groups  on  a  support  5  or  4,5 
which  is  subsequently  removed.  Polymer  liquid- 
crystal  films  with  ferroelectric  properties  may  be 
used.  It  is  also  possible  to  manufacture  other  types 
of  electrical  devices  in  accordance  with  the  inven- 

35  tion,  for  example  pressure-sensitive  devices  with 
piezoelectric  polymer  films  between  embedded 
first  electrodes  11  and  one  or  more  second  elec- 
trodes  12. 

In  the  examples  so  far  described  pyroelectric 
40  and/or  ferroelectric  and/or  piezoelectric  properties 

of  a  homogeneous  polymer  film  10  have  been  used 
to  form  a  thin-film  transducer  with  electrodes  11 
and  12.  However  composite  materials  may  also  be 
used  for  the  polymer  film  10.  Thus,  for  example, 

45  piezoelectric  and/or  pyroelectric  and/or  ferroelectric 
composite  materials  are  known  comprising  elec- 
trically-active  ceramic  particles  (such  as  PZT  and 
PbTiOs)  in  a  polymer  matrix  (such  as,  for  example, 
polyvinylidene  fluoride).  Many  publications  have 

50  occured  on  such  composite  materials  and  their  use 
for  piezoelectric,  pyroelectric  and  ferroelectric  tran- 
sducers.  By  way  of  example,  reference  may  be 
made  to  the  journal  Ferroelectrics,  published  by 
Gordon  and  Breach  Science  Publishers  S.A.,  for 

55  example  vol.  87  and  the  articles  entitled  "Poling 
Studies  of  Piezoelectric  Composites  Prepared  by 
Coprecipitated  PbTi03  Powder"  on  pages  71  to  80 
and  "Electro-active  Properties  of  Polymer-Ceramic 

8 
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Composites"  on  pages  213  to  228,  the  whole  con- 
tents  of  which  are  hereby  incorporated  herein  as 
reference  material.  Although  both  articles  describe 
transducer  structures  with  quite  thick  films  of  the 
composite  material  with  both  first  and  second  elec-  5 
trades  deposited  thereon,  a  method  in  accordance 
with  the  present  invention  may  be  used  to  form 
thin-film  transducer  devices  having  a  pattern  of  the 
first  electrodes  1  1  embedded  in  a  thin  polymer  film 
10  of  similar  composite  materials  formed  on  a  10 
temporary  support  5. 

The  use  of  a  photo-lithographic  process  per- 
mits  fine-geometry  patterns  of  close-packed  first 
electrodes  11  to  be  formed.  However,  photolithog- 
raphy  may  also  be  used  to  form  larger  geometry  is 
patterns,  if  desired  instead  of  using  a  stencil  mask. 

From  reading  the  present  disclosure,  other 
variations  will  be  apparent  to  persons  skilled  in  the 
art.  Such  variations  may  involve  other  features 
which  are  already  known  in  the  design,  manufac-  20 
ture  and  use  of  electroded  polymer  films,  thermal- 
radiation  sensing  devices  and  other  transducer  de- 
vices,  groups  of  infrared  detector  elements  and 
other  transducer  elements  of  ferroelectric  and/or 
pyroelectric  and/or  piezoelectric  material  and  com-  25 
ponent  parts  thereof  and  which  may  be  used  in- 
stead  of  or  in  addition  to  features  already  de- 
scribed  herein. 

Claims 

1.  A  method  of  manufacturing  an  electrical  trans- 
ducer  device  such  as  an  infrared  detector  ar- 
ray  comprising  an  electrically  active  film  (10) 
of  polymer  material,  the  film  having  one  or 
more  properties  selected  from  the  group  of 
pyroelectric  and/or  ferroelectric  and/or  piezo- 
electric  whereby  electric  charges  are  gener- 
ated  at  first  and  second  opposite  faces  of  the 
film  in  operation  of  the  transducer  device,  a 
pattern  of  first  electrodes  (11)  at  the  first  face 
of  the  film,  and  at  least  one  second  electrode 
(12)  at  the  second  face,  which  first  and  second 
electrodes  (11,  12)  form  electrical  connections 
to  the  film  (10)  for  detecting  the  generated 
charges  and  so  define  with  the  intermediate 
areas  of  the  film  (10)  a  group  of  transducer 
elements,  which  method  comprises  the  steps 
of: 

(a)  forming  the  first  electrodes  (11)  on  a 
support  (4,  5)  by  depositing  electrode  ma- 
terial  on  a  major  surface  of  the  support  and 
by  using  a  photolithographic  process  to 
form  a  mask  pattern  (2)  which  defines  the 
pattern  of  the  first  electrodes  (11)  formed 
from  the  electrode  material  and  which  is 
removed  before  providing  the  film  (10), 

(b)  depositing  the  polymer  material  for  the 
film  (10),  on  the  major  surface  of  the  sup- 
port  (4)  and  over  the  first  electrodes  (11) 
thereon,  to  a  thickness  greater  than  that  of 

5  the  first  electrodes  (11)  and  so  forming  the 
film  (10)  on  the  support  (4)  with  the  pattern 
of  first  electrodes  (11)  embedded  in  contact 
with  the  first  face  of  the  film  (10)  adjacent  to 
the  support  (4)  whereby  the  embedded  first 

io  electrodes  (11)  provide  the  electrical  con- 
nections  for  detecting  the  generated 
charges  at  the  first  face  of  the  film  (10), 
(c)  removing  the  support  (4,  5)  at  least  in 
the  area  of  the  first  electrodes  (11)  to  free 

is  that  area  of  the  first  face  of  the  film  (10) 
which  now  supports  the  embedded  first 
electrodes  (11),  and 
(d)  providing  at  least  one  second  electrode 
(12)  at  the  second  face  of  the  film  (10) 

20  opposite  the  embedded  first  electrodes  (11) 
so  as  to  define  with  the  intermediate  areas 
of  the  film  (10)  the  group  of  the  transducer 
elements. 

25  2.  A  method  as  claimed  in  Claim  1  ,  wherein  step 
(d)  is  performed  before  step  (c). 

3.  A  method  as  claimed  in  Claim  1  or  Claim  2, 
and  further  comprising  the  step  of  (e)  forming 

30  connections  (11a,  4)  to  the  first  and  second 
electrodes  (11,  12)  at  the  opposite  faces  of  the 
film  (10)  and  therewith  applying  an  electric 
field  across  the  thickness  of  the  film  (10)  be- 
tween  the  first  and  second  electrodes  (11,  12) 

35  to  pole  the  pyroelectric  and/or  ferroelectric 
and/or  piezoelectric  film  (10). 

4.  A  method  as  claimed  in  claim  2  and  claim  3, 
wherein  step  (e)  is  performed  before  freeing 

40  said  area  of  the  film  (10)  in  step  (c). 

5.  A  method  as  claimed  in  Claim  3  or  Claim  4, 
wherein  the  pattern  of  first  electrodes  (11)  em- 
bedded  in  the  first  face  of  the  film  (10)  in- 

45  eludes  conductor  tracks  (11a;  11b)  extending 
from  each  electrode,  and  wherein  at  least  one 
area  of  the  film  (10)  remote  from  the  first 
electrodes  (11)  is  removed  to  expose  part  of 
the  conductor  tracks  (11a)  for  forming  connec- 

50  tions  to  these  first  electrodes  (11)  in  step  (e). 

6.  A  method  as  claimed  in  Claim  4,  wherein  the 
support  (4,  5)  has  an  electrically  conductive 
surface  layer  (4)  at  said  major  surface,  and  this 

55  surface  layer  (4)  electrically  connects  the  pat- 
tern  of  first  electrodes  (11)  together  at  said  first 
face  of  the  film  (10)  during  the  step  (e). 

9 
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7.  A  method  as  claimed  in  Claim  6,  wherein  the 
pattern  of  the  first  electrodes  (11)  at  said  first 
face  comprises  a  two-dimensional  array  of 
separate  electrode  areas. 

8.  A  method  as  claimed  in  any  preceding  claim, 
wherein  the  support  (4,  5)  has  a  surface  layer 
(4)  of  a  material  which  can  be  dissolved  by  a 
solvent  which  has  negligible  effect  on  both  the 
polymer  material  (10)  and  the  first  electrodes 
(11),  so  as  to  free  the  face  of  the  film  (10)  in 
the  step  (c). 

9.  A  method  as  claimed  in  Claim  8  and  Claim  6, 
wherein  the  bulk  (5)  of  the  support  is  removed 
before  the  step  (e)  to  leave  the  conductive 
surface  layer  (4)  adjacent  to  said  first  face  of 
the  film  (10),  and  the  conductive  surface  layer 
(4)  is  dissolved  to  free  said  first  face  of  the  film 
(10)  after  the  step  (e). 

10.  A  method  as  claimed  in  Claim  8  or  Claim  9, 
wherein  the  bulk  (5)  of  the  support  can  be 
dissolved  by  a  solvent  which  has  negligible 
effect  on  the  surface  layer  (4),  and  the  surface 
layer  (4)  protects  the  first  face  of  the  film  (10) 
during  the  removal  of  the  bulk  (5)  of  the  sup- 
port. 

11.  A  method  as  claimed  in  any  preceding  claim 
wherein  the  electrode  material  deposited  in 
step  (a)  comprises  a  protective  layer  below  an 
electrode  layer,  which  protective  layer  protects 
the  electrode  layer  against  removal  during  the 
removal  of  the  support  (4,  5)  in  step  (c). 

12.  A  method  as  claimed  in  Claim  11,  wherein 
after  the  removal  of  the  support  (4,  5)  in  step 
(c)  the  protective  layer  is  removed  to  leave  the 
electrode  layer  embedded  as  the  electrode 
pattern  (11)  in  the  first  face  of  the  film  (10). 

13.  A  method  as  claimed  in  Claim  11,  wherein  the 
protective  layer  is  retained  in  the  manufactured 
device  as  part  of  the  electrode  pattern  (11) 
embedded  in  the  face  of  the  film  (10). 

14.  A  method  as  claimed  in  any  of  Claims  11  to 
13,  wherein  the  protective  layer  is  of  gold. 

15.  A  method  as  claimed  in  any  preceding  claim, 
wherein  a  part  of  the  support  (4,  5)  is  retained 
in  the  manufactured  device  as  part  of  a  mount 
at  least  adjacent  to  a  periphery  of  the  film  (10). 

16.  A  method  as  claimed  in  any  preceding  claim, 
wherein  the  mask  pattern  (2)  is  formed  on  the 
support  (4,  5)  before  depositing  the  electrode 

material  on  the  support  (4,  5)  and  over  the 
mask  pattern  (2),  and  the  pattern  of  the  first 
electrodes  (11)  is  defined  by  removing  the 
mask  pattern  (2)  to  lift  away  deposited  elec- 

5  trade  material  thereon. 

17.  An  electrical  transducer  device,  such  as  an 
infrared  detector  array,  comprising:  an  elec- 
trically  active  film  (10),  whereby,  in  operation 

io  of  the  transducer  device,  electric  charges  are 
generated  at  first  and  second  opposite  faces  of 
the  film  (10);  a  group  of  first  electrodes  (11)  at 
the  first  face  of  the  film  (10)  and  at  least  one 
second  electrode  (12)  at  the  second  face, 

is  which  first  and  second  electrodes  (11,  12)  form 
electrical  connections  to  the  film  (10)  for  de- 
tecting  the  generated  charges  and  so  define 
with  the  intermediate  areas  of  the  film  (10)  a 
group  of  transducer  elements;  and  a  mount 

20  arrangement  (5,  50)  on  which  the  film  (10)  is 
supported  in  the  device  such  that,  where  the 
group  of  transducer  elements  (11)  is  present  at 
least  most  of  the  area  of  the  first  face  having 
the  first  electrodes  (11)  is  free  of  contact  with 

25  the  mount  arrangement  (5,  50),  characterised 
in  that  the  electrically  active  film  (10)  is  of  a 
polymer  material  and  has  one  or  more  prop- 
erties  selected  from  the  group  of  pyroelectric 
and/or  ferroelectric  and/or  piezoelectric,  and  in 

30  that  the  group  of  the  first  electrodes  (11)  is  of 
smaller  thickness  than  the  film  (10)  and  is 
embedded  in  said  first  face  of  the  film  (10)  in 
electrical  connection  with  the  electrically  active 
polymer  material,  whereby  the  embedded 

35  electrodes  (11)  are  supported  by  the  film  (10). 

Patentanspruche 

1.  Ein  Verfahren  zur  Herstellung  eines  elektri- 
40  schen  Ubertragergerates  wie  eines  Infrarotde- 

tektorfeldes  mit  einem  elektrisch  aktiven  Film 
(10)  aus  Polymermaterial,  wobei  der  Film  eine 
oder  mehrere  Eigenschaften  aufweist,  die  aus 
der  Gruppe  von  pyroelektrisch  und/oder  ferro- 

45  elektrisch  und/oder  piezoelektrisch  ausgewahlt 
ist,  wodurch  elektrische  Ladungen  an  ersten 
und  zweiten  entgegengesetzten  Seiten  des 
Films  im  Betrieb  des  Ubertragergerates  er- 
zeugt  werden,  einem  Muster  von  ersten  Elek- 

50  troden  (11)  an  der  ersten  Seite  des  Films,  und 
zumindest  einer  zweiten  Elektrode  (12)  an  der 
zweiten  Seite,  welche  ersten  und  zweiten  Elek- 
troden  (11,  12)  elektrische  Verbindungen  zu 
dem  Film  (10)  zum  Nachweis  der  erzeugten 

55  Ladungen  bilden  und  so  mit  den  dazwischen- 
liegenden  Bereichen  des  Filmes  (10)  eine 
Gruppe  von  Ubertragerelementen  festlegen, 
welches  Verfahren  die  Schritte  umfaBt,  dal3: 

10 
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(a)  die  ersten  Elektroden  (11)  auf  einem 
Trager  (4,  5)  gebildet  werden,  indem  Elek- 
trodenmaterial  auf  einer  groBren  Oberflache 
des  Tragers  deponiert  wird,  und  indem  ein 
photolithographischer  ProzeB  verwendet  5 
wird,  urn  ein  Maskenmuster  (2)  zu  bilden, 
welches  das  Muster  der  ersten  Elektroden 
(11)  festlegt,  die  aus  dem  Elektrodenmateri- 
al  gebildet  werden  und  welches  entfernt 
wird,  bevor  der  Film  (10)  vorgesehen  wird,  10 
(b)  das  Polymermaterial  fur  den  Film  (10) 
auf  der  groBeren  Oberflache  des  Tragers 
(4)  und  uber  den  ersten  Elektroden  (11) 
darauf  zu  einer  Dicke  groBer  als  jene  der 
ersten  Elektroden  (11)  deponiert  wird  und  is 
so  der  Film  (10)  auf  dem  Trager  (4)  mit 
dem  Muster  der  ersten  Elektroden  (11)  ge- 
bildet  wird,  die  in  Beruhrung  mit  der  ersten 
Seite  des  Filmes  (10)  benachbart  dem  Tra- 
ger  (4)  eingebettet  werden,  wodurch  die  ein-  20 
gebetteten  ersten  Elektroden  (11)  die  elek- 
trischen  Verbindungen  zum  Nachweisen  der 
erzeugten  Ladungen  an  der  ersten  Seite 
des  Filmes  (10)  schaffen, 
(c)  der  Trager  (4,  5)  zumindest  in  dem  25 
Bereich  der  ersten  Elektroden  (11)  entfernt 
wird,  urn  diesen  Bereich  der  ersten  Seite 
des  Filmes  (10)  freizulegen,  welcher  nun  die 
eingebetteten  ersten  Elektroden  (11)  tragt, 
und  30 
(d)  zumindest  eine  zweite  Elektrode  (12)  an 
der  zweiten  Seite  des  Filmes  (10)  entgegen- 
gesetzt  den  eingebetteten  ersten  Elektroden 
(11)  vorgesehen  wird,  urn  so  mit  den  dazwi- 
schenliegenden  Bereichen  des  Filmes  (10)  35 
die  Gruppe  der  Ubertragerelemente  festzu- 
legen. 

Ein  Verfahren  nach  Anspruch  1,  worin  Schritt 
(d)  vor  Schritt  (c)  ausgefuhrt  wird.  40 

Ein  Verfahren  nach  Anspruch  1  oder  2,  das 
weiter  den  Schritt  umfaBt,  daB  (e)  Anschlusse 
(11a,  4)  zu  den  ersten  und  zweiten  Elektroden 
(11,  12)  an  den  entgegengesetzten  Seiten  des  45 
Filmes  (10)  gebildet  werden  und  damit  ein 
elektrisches  Feld  uber  die  Dicke  des  Films  (10) 
zwischen  den  ersten  und  zweiten  Elektroden 
(11,  12)  angelegt  wird,  urn  den  pyroelektri- 
schen  und/oder  ferroelektrischen  und/oder  pie-  so 
zoelektrischen  Film  (10)  zu  polen. 

Ein  Verfahren  nach  Anspruch  2  und  Anspruch 
3,  worin  Schritt  (e)  ausgefuhrt  wird,  bevor  der 
Bereich  des  Filmes  (10)  in  Schritt  (c)  freigelegt  55 
wird. 

5.  Ein  Verfahren  nach  Anspruch  3  oder  Anspruch 
4,  worin  das  Muster  der  ersten  Elektroden  (11), 
die  in  der  ersten  Seite  des  Filmes  (10)  einge- 
bettet  werden,  Leiterbahnen  (11a,  11b)  ein- 
schlieBen,  die  sich  von  jeder  Elektrode  erstrek- 
ken,  und  worin  zumindest  ein  Bereich  des  Fil- 
mes  (10)  entfernt  von  den  ersten  Elektroden 
(11)  entfernt  wird,  urn  einen  Teil  der  Leiterbah- 
nen  (11a)  zum  Bilden  von  Anschlussen  zu  die- 
sen  ersten  Elektroden  (11)  in  Schritt  (e)  freizu- 
legen. 

6.  Ein  Verfahren  nach  Anspruch  4,  worin  der  Tra- 
ger  (4,  5)  eine  elektrisch  leitfahige  Oberfla- 
chenschicht  (4)  an  der  groBeren  Oberflache 
aufweist  und  diese  Oberflachenschicht  (4) 
elektrisch  das  Muster  der  ersten  Elektroden 
(11)  zusammen  an  der  ersten  Seite  des  Filmes 
(10)  wahrend  des  Schrittes  (e)  verbindet. 

7.  Ein  Verfahren  nach  Anspruch  6,  worin  das  Mu- 
ster  der  ersten  Elektroden  (11)  an  der  ersten 
Seite  ein  zweidimensionales  Feld  von  separa- 
ten  Elektrodenbereichen  umfaBt. 

8.  Ein  Verfahren  nach  einem  der  vorhergehenden 
Anspruche,  worin  der  Trager  (4,  5)  eine  Ober- 
flachenschicht  (4)  eines  Materials  aufweist, 
welches  durch  ein  Losungsmittel  aufgelost 
werden  kann,  welches  einen  vernachlassigba- 
ren  Effekt  auf  sowohl  das  Polymermaterial  (10) 
als  auch  die  ersten  Elektroden  (11)  besitzt,  urn 
so  die  Seite  des  Filmes  (10)  in  dem  Schritt  (c) 
freizulegen. 

9.  Ein  Verfahren  nach  Anspruch  8  und  Anspruch 
6,  worin  das  Volumen  (5)  des  Tragers  vor  dem 
Schritt  (e)  entfernt  wird,  urn  die  leitfahige 
Oberflachenschicht  (4)  benachbart  zu  der  er- 
sten  Seite  des  Filmes  (10)  zu  belassen,  und 
die  leitfahige  Oberflachenschicht  (4)  aufgelost 
wird,  urn  die  erste  Seite  des  Filmes  (10)  nach 
dem  Schritt  (e)  freizulegen. 

10.  Ein  Verfahren  nach  Anspruch  8  oder  9,  worin 
das  Volumen  (5)  des  Tragers  durch  ein  Lo- 
sungsmittel  aufgelost  werden  kann,  welches 
einen  vernachlassigbaren  Effekt  auf  die  Ober- 
flachenschicht  (4)  besitzt,  und  die  Oberfla- 
chenschicht  (4)  die  erste  Seite  des  Filmes  (10) 
wahrend  der  Entfernung  des  Volumens  (5)  des 
Tragers  schutzt. 

11.  Ein  Verfahren  nach  einem  der  vorhergehenden 
Anspruche,  worin  das  Elektrodenmaterial,  das 
in  Schritt  (a)  deponiert  wird,  eine  schutzende 
Schicht  unterhalb  einer  Elektrodenschicht  um- 
faBt,  welche  schutzende  Schicht  die  Elektro- 

11 
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denschicht  gegen  Entfernung  wahrend  der 
Entfernung  des  Tragers  (4,  5)  in  Schritt  (c) 
schutzt. 

12.  Ein  Verfahren  nach  Anspruch  11,  worin  nach 
der  Entfernung  des  Tragers  (4,  5)  in  Schritt  (c) 
die  schutzende  Schicht  entfernt  wird,  urn  die 
Elektrodenschicht  als  das  Elektrodenmuster 
(11)  in  der  ersten  Seite  des  Films  (10)  einge- 
bettet  zu  belassen. 

13.  Ein  Verfahren  nach  Anspruch  11,  worin  die 
schutzende  Schicht  in  dem  hergestellten  Gerat 
als  Teil  des  Elektrodenmusters  (11)  zuruckge- 
halten  wird,  das  in  der  Seite  des  Films  (10) 
eingebettet  ist. 

14.  Ein  Verfahren  nach  einem  der  Anspruche  11 
bis  13,  worin  die  schutzende  Schicht  Gold  ist. 

15.  Ein  Verfahren  nach  einem  vorhergehenden  An- 
spruch,  worin  ein  Teil  des  Tragers  (4,  5)  in 
dem  hergestellten  Gerat  als  Teil  einer  Befesti- 
gung  zumindest  benachbart  zu  einer  Periphe- 
rie  des  Films  (10)  zuruckgehalten  wird. 

16.  Ein  Verfahren  nach  einem  vorhergehenden  An- 
spruch,  worin  das  Maskenmuster  (2)  auf  dem 
Trager  (4,  5)  gebildet  wird,  bevor  das  Elektro- 
denmaterial  auf  dem  Trager  (4,  5)  und  uber 
dem  Maskenmuster  (2)  deponiert  wird,  und 
das  Muster  der  ersten  Elektroden  (11)  festge- 
legt  wird,  indem  das  Maskenmuster  (2)  entfernt 
wird,  urn  das  deponierte  Elektrodenmaterial 
darauf  wegzuheben. 

17.  Ein  elektrisches  Ubertragergerat  wie  ein  Infra- 
rotdetektorfeld  mit:  einem  elektrisch  aktiven 
Film  (10),  wodurch,  im  Betrieb  des  Ubertrager- 
gerates,  elektrische  Ladungen  an  ersten  und 
zweiten  entgegengesetzten  Seiten  des  Filmes 
(10)  erzeugt  werden;  einer  Gruppe  von  ersten 
Elektroden  (11)  an  der  ersten  Seite  des  Films 
(10)  und  zumindest  einer  zweiten  Elektrode 
(12)  an  der  zweiten  Seite,  welche  ersten  und 
zweiten  Elektroden  (11,  12)  elektrische  Verbin- 
dungen  zu  dem  Film  (10)  zum  Nachweisen  der 
erzeugten  Ladungen  bilden  und  so  mit  den 
dazwischenliegenden  Bereichen  des  Filmes 
(10)  eine  Gruppe  von  Ubertragerelementen 
festlegen;  und  einer  Befestigungsanordnung  (5, 
50),  auf  welchem  der  Film  (10)  in  dem  Gerat 
derart  getragen  wird,  daB,  wo  die  Gruppe  von 
Ubertragerelementen  (11)  vorliegt,  zumindest 
das  meiste  des  Bereiches  der  ersten  Seite  mit 
den  ersten  Elektroden  (11)  frei  von  der  Beruh- 
rung  mit  der  Befestigungsanordnung  (5,  50)  ist, 
dadurch  gekennzeichnet,  daB  der  elektrisch  ak- 

tive  Film  (10)  aus  einem  Polymermaterial  be- 
steht  und  eine  oder  mehrere  Eigenschaften 
aufweist,  die  aus  der  Gruppe  von  pyroelek- 
trisch  und/oder  ferroelektrisch  und/oder  piezo- 

5  elektrisch  ausgewahlt  ist,  und  dadurch,  daB  die 
Gruppe  der  ersten  Elektroden  (11)  von  kleine- 
rer  Dicke  als  der  Film  (10)  ist  und  in  der  ersten 
Seite  des  Films  (10)  in  elektrischer  Verbindung 
mit  dem  elektrisch  aktiven  Polymermaterial 

io  eingebettet  ist,  wodurch  die  eingebetteten 
Elektroden  (11)  durch  den  Film  (10)  getragen 
werden. 

Revendicatlons 
15 

1.  Procede  de  fabrication  d'un  dispositif  de  trans- 
ducteur  electrique  tel  qu'un  reseau  de  detec- 
teur  infrarouge  comprenant  un  film  electrique- 
ment  actif  (10)  en  un  materiau  de  polymere,  le 

20  film  presentant  une  ou  plusieurs  proprietes 
choisies  parmi  le  groupe  constitue  par  les  pro- 
prietes  pyro-electrique  et/ou  ferro-electrique 
et/ou  piezo-electrique  et  ainsi,  des  charges 
electriques  sont  generees  au  niveau  de  pre- 

25  miere  et  seconde  faces  opposees  du  film  lors 
du  fonctionnement  du  dispositif  de  transduc- 
teur,  un  motif  de  premieres  electrodes  (11) 
situees  au  niveau  de  la  premiere  face  du  film 
et  au  moins  une  seconde  electrode  (12)  situee 

30  au  niveau  de  la  seconde  face,  lesquelles  pre- 
mieres  et  seconde  electrodes  (11,  12)  forment 
des  connexions  electriques  sur  le  film  pour 
detecter  les  charges  generees  et  pour  definir 
ainsi  avec  les  zones  intermediates  du  film  (10) 

35  un  groupe  d'elements  de  transducteur,  lequel 
procede  comprend  les  etapes  de  : 

(a)  formation  des  premieres  electrodes  (11) 
sur  un  support  (4,  5)  en  deposant  un  mate- 
riau  d'electrode  sur  une  surface  principale 

40  du  support  et  en  utilisant  un  processus  pho- 
tolithographique  pour  former  un  motif  de 
masque  (2)  qui  definit  le  motif  des  premie- 
res  electrodes  (11)  formees  a  partir  du  ma- 
teriau  d'electrode  et  qui  est  ote  avant  la 

45  realisation  du  film  (10)  ; 
(b)  depot  du  materiau  polymerique  pour  le 
film  (10)  sur  la  surface  principale  du  support 
(4)  et  sur  les  premieres  electrodes  (11)  si- 
tuees  dessus  selon  une  epaisseur  superieu- 

50  re  a  celle  des  premieres  electrodes  (11)  et 
formation  ainsi  du  film  (10)  sur  le  support 
(4),  le  motif  des  premieres  electrodes  (11) 
etant  noye  de  maniere  a  etre  en  contact 
avec  la  premiere  face  du  film  (10)  adjacente 

55  au  support  (4),  d'ou  il  resulte  que  les  pre- 
mieres  electrodes  noyees  (11)  constituent 
les  connexions  electriques  permettant  de 
detecter  les  charges  generees  au  niveau  de 

12 
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la  premiere  face  du  film  (10)  ; 
(c)  enlevement  du  support  (4,  5)  au  moins 
dans  la  zone  des  premieres  electrodes  (11) 
afin  de  mettre  a  nu  cette  zone  de  la  premie- 
re  face  du  film  (10)  qui  supporte  alors  les 
premieres  electrodes  noyees  (11)  ;  et 
(d)  realisation  d'au  moins  une  seconde  elec- 
trode  (12)  au  niveau  de  la  seconde  face  du 
film  (10)  opposee  aux  premieres  electrodes 
noyees  (11)  de  maniere  a  definir  avec  les 
zones  intermediates  du  film  (10)  le  groupe 
d'elements  de  transducteur. 

2.  Procede  selon  la  revendication  1,  dans  lequel 
I'etape  (d)  est  realisee  avant  I'etape  (c). 

3.  Procede  selon  la  revendication  1  ou  2,  com- 
prenant  en  outre  I'etape  de  (e)  formation  de 
connexions  (11a,  4)  sur  les  premieres  et  se- 
conde  electrodes  (11,  12)  au  niveau  des  faces 
opposees  du  film  (10)  et  application  simultane- 
ment  d'un  champ  electrique  au  travers  de 
I'epaisseur  du  film  (10)  entre  les  premieres  et 
seconde  electrodes  (11,  12)  afin  de  polariser  le 
film  pyro-electrique  et/ou  ferro-electrique  et/ou 
piezo-electrique  (10). 

4.  Procede  selon  les  revendications  2  et  3,  dans 
lequel  I'etape  (e)  est  realisee  avant  de  liberer 
ladite  zone  du  film  (10)  au  niveau  de  I'etape 
(c). 

5.  Procede  selon  la  revendication  3  ou  4,  dans 
lequel  le  motif  des  premieres  electrodes  (11) 
noyes  dans  la  premiere  face  du  film  (10)  inclut 
des  pistes  conductrices  (11a,  11b)  s'etendant 
depuis  chaque  electrode  et  dans  lequel  au 
moins  une  zone  du  film  (10)  situee  a  distance 
des  premieres  electrodes  (11)  est  otee  pour 
mettre  a  nu  une  partie  des  pistes  conductrices 
(11a)  pour  former  des  connexions  a  ces  pre- 
mieres  electrodes  (11)  au  niveau  de  I'etape 
(e). 

6.  Procede  selon  la  revendication  4,  dans  lequel 
le  support  (4,  5)  comporte  une  couche  de 
surface  electriquement  conductrice  (4)  au  ni- 
veau  de  ladite  surface  principale  et  cette  cou- 
che  de  surface  (4)  connecte  electriquement  le 
motif  des  premieres  electrodes  (11)  ensemble 
au  niveau  de  ladite  premiere  face  du  film  (10) 
pendant  I'etape  (e). 

7.  Procede  selon  la  revendication  6,  dans  lequel 
le  motif  des  premieres  electrodes  (11)  au  ni- 
veau  de  ladite  premiere  face  comprend  un 
reseau  bidimensionnel  de  zones  d'electrodes 
separees. 

8.  Procede  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  le  support  (4, 
5)  comporte  une  couche  de  surface  (4)  en  un 
materiau  qui  peut  etre  dissous  par  un  solvant 

5  qui  a  un  effet  negligeable  sur  a  la  fois  le 
materiau  polymerique  (10)  et  sur  les  premieres 
electrodes  (11)  de  maniere  a  mettre  a  nu  la 
face  du  film  (10)  au  niveau  de  I'etape  (c). 

io  9.  Procede  selon  les  revendications  8  et  6,  dans 
lequel  la  masse  (5)  du  support  est  otee  avant 
I'etape  (e)  afin  de  mettre  a  nu  la  couche  de 
surface  conductrice  (4)  adjacente  a  ladite  pre- 
miere  face  du  film  (10)  et  la  couche  de  surface 

is  conductrice  (4)  est  dissoute  pour  mettre  a  nu 
ladite  premiere  face  du  film  (10)  apres  I'etape 
(e). 

10.  Procede  selon  la  revendication  8  ou  9,  dans 
20  lequel  la  masse  (5)  du  support  peut  etre  dis- 

soute  par  un  solvant  qui  a  un  effet  negligeable 
sur  la  couche  de  surface  (4),  et  la  couche  de 
surface  (4)  protege  la  premiere  face  du  film 
(10)  pendant  I'enlevement  de  la  masse  (5)  du 

25  support. 

11.  Procede  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  le  materiau 
d'electrode  depose  au  niveau  de  I'etape  (a) 

30  comprend  une  couche  de  protection  au-des- 
sous  d'une  couche  d'electrode,  laquelle  cou- 
che  de  protection  protege  la  couche  d'electro- 
de  vis-a-vis  d'un  enlevement  pendant  I'enleve- 
ment  du  support  (4,  5)  lors  de  I'etape  (c). 

35 
12.  Procede  selon  la  revendication  11,  dans  lequel, 

apres  I'enlevement  du  support  (4,  5)  lors  de 
I'etape  (c),  la  couche  de  protection  est  otee 
pour  laisser  la  couche  d'electrode  noyee  en 

40  tant  que  motif  d'electrode  (11)  dans  la  premie- 
re  face  du  film  (10). 

13.  Procede  selon  la  revendication  11,  dans  lequel 
la  couche  de  protection  est  retenue  dans  le 

45  dispositif  fabrique  en  tant  que  partie  du  motif 
d'electrode  (11)  noye  dans  la  face  du  film  (10). 

14.  Procede  selon  I'une  quelconque  des  revendi- 
cations  11  a  13,  dans  lequel  la  couche  de 

50  protection  est  en  or. 

15.  Procede  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  une  partie  du 
support  (4,  5)  est  retenue  dans  le  dispositif 

55  fabrique  en  tant  que  partie  d'un  montage  au 
moins  adjacent  a  une  peripherie  du  film  (10). 

13 
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16.  Procede  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  le  motif  de 
masque  (2)  est  forme  sur  le  support  (4,  5) 
avant  le  depot  du  materiau  d'electrode  sur  le 
support  (4,  5)  et  sur  le  motif  de  masque  (2)  et  5 
le  motif  des  premieres  electrodes  (11)  est  defi- 
ni  en  enlevant  le  motif  de  masque  (2)  pour 
oter  par  soulevement  le  materiau  d'electrode 
depose  dessus. 

10 
17.  Dispositif  de  transducteur  electrique  tel  qu'un 

reseau  de  detecteurs  infrarouges  comprenant  : 
un  film  electriquement  actif  (10)  tel  que,  lors 
du  fonctionnement  du  dispositif  de  transduc- 
teur,  des  charges  electriques  soient  generees  is 
au  niveau  de  premiere  et  seconde  faces  oppo- 
sees  du  film  (10)  ;  un  groupe  de  premieres 
electrodes  (11)  au  niveau  de  la  premiere  face 
du  film  (10)  et  au  moins  une  seconde  electro- 
de  (12)  au  niveau  de  la  seconde  face,  lesquel-  20 
les  premieres  et  seconde  electrodes  (11,  12) 
forment  des  connexions  electriques  sur  le  film 
(10)  pour  detecter  les  charges  generees  et 
definissent  ainsi  avec  les  zones  intermediates 
du  film  (10)  un  groupe  d'elements  de  transduc-  25 
teur  ;  et  un  agencement  de  montage  (5,  50) 
sur  lequel  le  film  (10)  est  supporte  dans  le 
dispositif  de  telle  sorte  que,  dans  la  zone  ou  le 
groupe  d'elements  de  transducteur  (11)  est 
present,  au  moins  sur  la  plus  grande  part  de  la  30 
zone  de  la  premiere  face  comportant  des  pre- 
mieres  electrodes  (11)  est  exempte  de  contact 
avec  I'agencement  de  montage  (5,  50),  carac- 
terise  en  ce  que  le  film  electriquement  actif 
(10)  est  en  un  materiau  de  polymere  et  pre-  35 
sente  une  ou  plusieurs  proprietes  choisies  par- 
mi  le  groupe  des  proprietes  pyro-electrique 
et/ou  ferro-electrique  et/ou  piezo-electrique  et 
en  ce  que  le  groupe  des  premieres  electrodes 
(11)  presente  une  epaisseur  plus  faible  que  40 
celle  du  film  (10)  et  est  noye  dans  ladite  pre- 
miere  face  du  film  (10)  en  connexion  electrique 
avec  le  materiau  de  polymere  electriquement 
actif  et  ainsi,  les  electrodes  noyees  (11)  sont 
supportees  par  le  film  (10).  45 
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